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(57) Abstract 

Tins invention is to provide a 
ptoiituaccuticai composition for an- 
tagonizing CCR5 which comprises a 
compound of formula (1) wherein 
R' is an optionally substituted 5- to 
remembered nng; W is a divalent 
groiip of formula (a) or (o) wherem 
the ring A is an optionally substituted 
5- to 6-niemDered aromatic ruig, X 
is an optionally substituted C. N or 
O atom, and the ring B is an op- 
tionally substituted 5- to 7-mcmbercd 
nng; Z is a chemical bond or a diva- 
lent group. R 2 is an optionally s>ubsti- 
tutca ammo group m which a nitrogen 
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DESCRIPTION 

Pharmaceutical Composition for Antagonizing CCR5 
comprising Anilide Derivative 

5 Technical Field 

The present invention relates to a pharmaceutical 
composition for antagonizing CCR5 comprising an anilide 
derivative . 

10 Background Art 

Recently. HIV (human immunodeficiency virus ) protease 
inhibitors are developed for method of the treatment of AIDS 
(acquired immunological deficient syndrome) and use of the 
protease inhibitors in combination with conventional two 
HIV reverse transcriptase inhibitors provides with a 
further progress of the treatment of AIDS. However these 
drugs and their combination use are not sufficient for the 
eradication of AIDS, and development of new anti-AIDS drugs 
having different activity and mechanism are sought for. 

As a receptor from which HIV invades to a target cell 
CD4 is so far known, and recently CCR5 as a second receptor 
of macrophage-tropic HIV and CXCR4 as a second receptor of 
T cell-tropic HIV. each of which is G protein -coupled 
chemokine receptor having seven transmembrane domains are 
respectively found out. These chemokine receptors are 
thought to play an essential role in establishment and 
spread of HIV infection, m fact, it is reported that a 
person who is resistant to HIV infection in spite of several 
exposures retains mutation of homo deletion of CCRS gene 
Therefore, a CCR5 antagonist is expected to be a new anti- 
HIV drug. However, so far, there has been no report that 
a CCRS antagonist is developed as a therapeutic agent of 



20 



AIDS. 



35 



In order to investigate an anti-AIDS drug having CCRS 
antagonistic activity, it is necessary to clone CCRS gene 
from human tissue derived cDNA library, to ligate said gene 
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with a vector for expression in animal cells, to introduce 
said gene into animal cells and to obtain cells expressing 
CCR5. In addition, with using this transformant , it is 
necessary to screen a compound which strongly inhibits 
5 binding of CC chemokine RANTES , natural ligand, to CCR5 
(which strongly antagonizes CCR5). However, so far there 
has been no report on a low molecule compound having CCR5 
antagonistic activity. The present invention is to provide 
a pharmaceutical composition which is useful for the 
10 treatment or prophylaxis of infectious disease of HIV and, 
in particular, AIDS and which comprises an anilide 
derivative having CCR5 antagonistic activity. 

Disclosure of Invention 

15 The present inventors diligently made extensive 

studies on compounds having CCR5 antagonistic activity and. 
as a result, they found that an anilide derivative of the 
following formula (I 1 ) or a salt thereof [hereinafter, 
referred to as Compound ( I ' ) ] unexpectedly possesses potent 

20 CCR5 antagonistic activity and clinically desirable 

pharmaceutical effect (e.g. remarkable inhibition of HIV 
infection to human peripheral mononuclear cells, etc.). 
Based on the finding, the present invention was 
accomplished. 

25 More specifically, the present invention relates to 

(1) a pharmaceutical composition for antagonizing CCR5 
(or a pharmaceutical composition for inhibiting binding of 
a ligand to CCR5 or a pharmaceutical composition for 
antagonizing binding of a ligand of CCR5 to CCR5 ) 

30 which comprises a compound of the formula (I 1 )-- 



wherein R l is an optionally substituted 5- to 6 -member ed ring. 



R — W C NH 4 a 

II — 
0 




(f ) 
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W isa divalent group of the formula: 



or /x 

wherein the ring A is an optionally substituted 5- to 
6-membered aromatic ring, x is an optionally substituted 
carbon atom, an optionally substituted nitrogen atom, sulfur 
atom or oxygen atom, the ring B is an optionally subs tuted 

!hZ' "° ° P "° naU * ^"""uted amino group iD 

which a nitrogen at<m », fra> 4 quaternary J " 

an optionally substituted nitrogen-contalning heteroTyc i c 
rxng group which ma, contain a sulfur atom or an oxygen at™ 
as ting constituting atoms and wherein a nltrog7a™ 
form a ouaternary ammonium. ,3, a group binding through I 
sulfur atom or („ a group of the formula- 

form - Phosphonium; and R 1 ' and R* 1 are independently an 
optionally substituted hydrocarbon group, an optionally 
substituted hydroxy group or an optionally substituted amino 
.roup. andR- and R* ' may bind to each other to form a cyclic 

thereof: 9 " 11 " *"* orfsalt 

furan "TV"' H)> »" is • 

ZZ'^T ■ Pyi " ine - e ^*««—. cyclohexane. 

pyrrolidine, piperidine. pipeline, morpholine 

thxomorphollne or tetrahydropyran. each of which may be 
substituted; 

(3) a composition of the above (i), where in *' is an 
optionally substituted benzene; 

(4) a composition of the above '(1). wherein the ring A is 
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furan. thiophene, pyrrole, pyridine or beruene, each of 
which may be substituted; 

(5) a composition of the above (1), wherexn the ring A is 
an optionally substituted benzene- 




10 



wherein each sym bol is as defined in the above U) - 

(7) a composition of the above (1) wherein w 

of the formula- herein W ls a group 

wherein each svabol is as define4 ln ^ 

t. . « the above „ nerein ae <^ g 

» 5-_to 7-^bereo. ring group of the formula- 




15 

"herein Y is -V-(CH,).- (y is - S - _ _ 

- ^ an integer of 0 . 2) . _ • 0 h ™" « -«.- . and 

a substituent at anv ^ »' 

(10) a composition of the above ^ ein y u 

-(CH S ),- or -0-(CH 2 )j- ; , 

(U) a composition of the above do) uhe ■ w 

». « optional!, substituted ^ ^ ^ * 

(12) a composition of the above (l, wnM . e ,„ , . 
optionally substituted c... alXvlene' " * 15 " 

(13) a composition of the above (II . 

S«up of the formula: ....J , 1 " , ls a talent 

« -<*-. a„ a n Is an integ r 0 ""o- 2 inViT'"' " C(0 '" 
3° -thvlene group Kay b6 su^/JJ ^ " M * " 
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(14) a composition of the above (1) , wherein 2 is methylene; 

(15) a composition of the above ( 1 ) , wherein Z is substituted 
at para position of the benzene ring; 

(16) a composition of the above (1), wherein IT is (1) an 
5 optionally substituted amino group in which a nitrogen atom 

may form a quaternary ammonium. (2) an optionally 
substituted nitrogen-containing heterocyclic ring group 
which may contain a sulfur atom or an oxygen atom as ring 
constituting atoms and wherein a nitrogen atom may form a 
10 quaternary ammonium, (3) a group binding through a sulfur 
atom or (4) a group of the formula: 



wherein k is 0 or 1, and when k is 0, a phosphorus atom may 
form a phosphonium; and R* and R° are independently an 
15 optionally substituted hydrocarbon group or an optionally 
substituted amino group, and R 5 and R* may bind to each other 
to form a cyclic group together with the adjacent phosphorus 
atom; 

(17) a composition of rhe above (1). wherein R 3 is (1) an 
20 optionally substituted amino group in which a nitrogen atom 
may form a quaternary ammonium, (2) an optionally 
substituted nitrogen -containing heterocyclic ring group 
which may contain a sulfur atom or an oxygen atom as ring 
constituting atoms and wherein a nitrogen atom may form a 
25 quaternary ammonium or (3) a group of the formula; 



wherein R s and R* are independently an optionally substituted 
hydrocarbon group, and R a and R* may bind to each other to 
form a cyclic group together with the adjacent phosphorus 





30 



atom; 
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(18) a composition of the above (1). wherein R J is an 
optionally substituted amino group wherein a nitrogen atom 
may form a quaternary ammonium; 

(19) a composition of the above (1), wherein R* is a group 
5 of the formula: -N T RR'R" 

wherein R, ft' and R' 1 are independently an optionally 
substituted aliphatic hydrocarbon group or an optionally 
substituted alicyclic heterocyclic ring group; 

(20) a pharmaceutical composition for antagonizing CCR5 
10 which comprises a compound of the formula: 




R" 

wherein R 1 is an optionally substituted benzene or an 
optionally substituted thiophene; Y" is -CH*-, -S- or 
-O- ; and R, R 1 and R" are independently an optionally 

15 substituted aliphatic hydrocarbon group or an optionally 
substituted alicyclic heterocyclic ring group 
(21) a composition of the above (20), wherein R and R 1 are 
independently an optionally substituted acyclic 
hydrocarbon group; 

20 (22) a composition of the above (20), wherein R and R ' are 
independently an optionally substituted C 1-6 alkyl group ; 

(23) a composition of the above (20), wherein R" is an 
optionally substituted alicyclic hydrocarbon group or 
an optionally substituted alicyclic heterocyclic ring 

25 group; 

(24) a composition of the above (20), wherein R" is an 
optionally substituted Cj_ 0 cycloallcyl group; 

(25) a composition of the above (20). wherein R" is an 
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optionally substituted cyclohexyl; 

(26 j a compositxon of the above (20). wherein R b is an 

(27) a composition of the above (20). wherein R . is M 
optionally substituted tetrahydropyranyl . an optlon " 
substituted tetrahydrothiopyranyl or an optionally 
substituted piperidyl; Y 

(28) a composition of the above (20), wherein R . ls an 
optionally substituted texrahydropyranyl - 

(M) a pharmaceutical composirion for antagonizing CCR5 
which comprises a compound of cne formula: 




15 



wherein X" is an anion. 
(30) a composite = £ ths a6ove (2SJ _ x ^ ^ 



m> a phai^eurica! ccposlWon £or a„« g o„ lzln9 CCR5 

which comprises 

«- me ^l-N- f 4- I [[2-( 4 -methylphenyl)- 6 .7-dihydro-5H- 
benzocyclohepten- 8 -yi J carbonyl ] amino ] benzyl 1 - 
Piperidinium iodide, 

N-methyl-N- 14- [ [ 1 7 - ( 4 -methylphenyl ) -2, 3-dihydro-l- 
benzoxepin- 4-yl , carbonyl J amino ) benzyl J piperidinium 
iodide . 

carboxmide, 

H- 1 4 - 1 N-methyl - N - ( tetrahydropyran- 4 -yl , aminomethyl ] - 

pnen y 1 l-7-(4-morpholino P henyl)-2,3.dihydro-i. 
30 benzoxepine-4-carboxmide. 
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7- ( 4-ethoxyphenyl) -N- [ 4- [N-methyl-N- ( tetrahydropyran-4 - 
y 1 } aminomethyl ] phenyl ] - 2 , 3 - dihydro- 1 - benzoxepine - 4 - 
carboxmide , 

N .N-dimethyl-N- [ 4 - [ [ [ 2 - ( 4 -methylphenyl ) -6 , 7 -dihydro - 5H- 
5 benzocyclohep ten - 8 -yl ] carbonyl ] amino ] benzyl ] - n- 
( tetrahydropyran- 4 -yl ) ammonium iodide . 
N.N- dimethyl -N-l4-[[[7-(4- methylphenyl ) - 2 , 3 - dihydro - 1 - 
benzoxepin-4 -yl ] carbonyl ] amino ] benzyl ] -N- ( 4 - 
oxocyclohexyl ) ammonium chloride . 
10 N , N - dime thy 1 - N-[4-[[[7-(4-e t hoxypheny 1 ) - 2 , 3 - dihydro - 1 - 
benzoxepin -4 -yl ] carbonyl ] amino ] benzyl ) -N- 
( tetrahydropyran-4 -yl ) ammonium chloride , 
or a salt thereof; 

(32) a composition of the above (1), which is for the 
15 treatment or prophylaxis of infectious disease of HIV; 

(33) a composition of the above (1), which is for the 
treatment or prophylaxis of AIDS; 

(34) a composition of the above (1), which is for the 
prevention of the progression of AIDS; 

20 (35) a composition of the above (32), which is used in 
combination with a protease inhibitor and/ or a reverse 
transcriptase inhibitor; 

(36) a composition of the above (35), wherein the reverse 
transcriptase inhibitor is zidovudine, didanosine, 

25 zalcitabine, lamivudine, stavudine. nevirapine or 
delavirdine; 

(37) a composition of the above (35), wherein the protease 
inhibitor is saquinavir, ritonavir, indinavir or 

nelf inavir; 

30 (38) use of the compound of the above (1) or a salt thereof 
in combination with a protease inhibitor and/or a reverse 
transcriptase inhibitor for the treatment or prophylaxis 
of infectious disease of HIV; 

(39) a method for antagonizing CCR5 which comprises 
35 administering to a mammal in need thereof an effective amount 
of a compound of the formula: 
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wherein «• is an optionally substituted 5- to 6 me * , 
ring; ro 6 -numbered 

W isa divalent group of the formula: 
or A 

-bonatom. ^J^^^^ 
ate or oxygen atom. an J the ***** 

substituted 5- to 7 - memb ered rl J Z is a chli 7" ^ 
a divalent group- R ' is m a * * chemic ^ bond or 

group in which a I'll °«*"»all y substituted amino 

An wnicn a nitrogen atom may form a auar^^ 
(2) an optionally substituted nitric ^ *™°„iu ra . 
hetero™^-,,. • a nitro 9 e n-containing 

heterocyclic ring group which may contain a sulf . 
an oxygen atom »h*„ "^ain a sulfur atom or 

mr,/ 9 constltu ^ng atoms and wherein » 

nitrogen atom may form a quaternary ammonium 
-ndln, through a sulfur atom or (4) a group^ef^ 

"P^auy sv^Z ^ZL ^ « 
(40, use of a compound of the f ormula: 
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wherexn «• is an optlOMlly substltutea 5 _ ^ 



w isa divalent group of the formula. 




TZT T rin9 an s . „ 

tZT * " « optionally substituted 

substituted 5- to 7-«„bered ring. z is a ch . ^ ^ 

a bivalent group.- , is », an „t^. ^ 

9r,up in „ hich . nicroge „ acom My f a 

(2 an optionally substituted nitrogen-contaiZnT 
heterocyclic ring group which nay contain a sulfur , 
« «»« ato m as ring constituting a^anf™ f 
ni«o 9 en ate, m ay f orn a quaternary a»oniu. o'Tll 
Ending through a sulfur ato m or u, a group of the f orTa' 

t 



(0) 



k 



20 



25 



9roup, and R 4 ' and R 4 ' mavhinri r« w "*«uted amino 

eroup together with t£2^L t T " ' * ^ 

thereof for r» ad 3acent phosphorus atom, or a salt 

thereof, for the manufacture of a medicament for 
antagonizing CCR5; etc. 

In the above formula / t > \ 

rmuxa {I examples of the 



"5- to 
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6-membered ring" of the "optionally substituted 5- to 

lZT re t T 3 " rePreSe0ted b * »' * 6-mbered 

aromatic hydrocarbon such as benzene etc - a 5 

membered aliphatic hydrocarbon such as cyciopentaJ. ' 
cyclohexane. cyclopentene. cyclohexene. cyclopentanediene 
cyclohexanediene, etc. ; 5 - to 6-membered aromatic 
heterocyclic ring containing 1 to 4 hetero-atoms consisting 

:iL\°LT s ; f hetero - atoms seiected — °~ 

sulfur atom and nxtrogen atom such as furan. thiophene 
> Pyrrole, imidazole. Pyra2 ole, thiazole. oxazole 

isothiazole. isoxazole. tetrazole. pyridine. pyra2ine 
pyrimidine, pyridazine. triazole, etc - 5 . ' J T' 
non-aromatic heterocyclic ring ConzaiR J g ~ed 
hetero-atoms consisting of 1 to 2 kinds of hetero-atom, 
selected from oxygen atom, sulfur atom and ^ 1 

:i hroir" 117 " 0 ^' te ~— -ne. 
oxathxolane. pyrrolidine, pyrroline, imidazolidine 
imidazoline, pyrazolidine , pyrazoline. piperidine ' 
Pipeline, oxazine. oxadiazine. thiazine. thiadiazine 
-rpholine. thiomorpholine . Pyran , tetrahydropyl 

izttt 7 ™- etc - ; etc - 

ZZi.T ' Pyridln6 ' CyCl ^—«. cyclohexane. 

pyrrolxdme. piperidine. plperazine. mor P holi ne 

thiomorpholine. tetr,hydro P yran (preferably. 6-membered 
ring), etc. are preferable, and in particular, benzene is 
preferable. ls 

Example of the "substituents" which the "5- to 6- 
membered ring" in the "optionally substituted 5- to 6- 
<nembe red ring" represented by * may have include halogen atom . 

snh^; Cyan °' an ° Pti0nan y s ^stitutedalkyl. an optionally 
substituted cycloal*yl. an optionally substitute! hydroxy 
group, an optionally substituted thiol group wherein a sulfur 
atom may be optionally oxidized to form a sulfmyl group or 
a sulfonyl group, an optionally substituted amino group an 
optionally substituted acyl. « optionally esterlfled 
carboxyl group, an optionally substituted aromatic group, 
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etc. 

Examples of the halogen as the substxtuents for R 1 
include fluorine, chlorine. bromine. iodine £ °* 
others. fluorine and chlQrine ^ «c. Amono 

Examples of the alkyi in the optionally substitute _ 
alkyl as the substltuents for R> delude a strait 
ranched C Wo alkyl such as ^ proDvl ! 

neopentyl. hexyl. heptyl, octyl . " f ^ 

> preferably lower (c,., alkyl. ' 
Examples of the substltuents in rh« ~ • 

tnfluoromethoxy, trifluoroechoxy etc I e =>,„ 

aceryl. proplonyl .« , , ^' , ' C '- alka »°n (e.g. 

^e^onyl' Le ^ <6 - 9 - 
Examples of the cycloalkyl in the optionally 

Examples of the substituenr* s„ 

*z eC rr c - aiityi <e - 3 - 

C. aLnoylTe / ace! T ^ triflu °"« h ^- 
a ,. , yA le *9' acetyl, propionyl etc \ r 

«... *n. the nuBber o£ Ihe substlIuents _ pr ^. -•>• 
Examples of the substltuents m rh» 
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(U an optionally substituted alkyl (e . g . c ,. t . alk 
as .ethyl, ethyl, propyl, isopropyl. butyl, isobutyi 
sec-butyl, tert-butyl. pentyl, 1S opentyl. neopentyl Lxyl 
5 nony , decyl , _ pref£rabiy 

(2) an optionally substituted cycloalkyi (eg c 
cycloalkyi. etc. such as cyclopropyl. cydobutyl'" 
cyclopentyl. cyclohexyl. cycloheptyl. etc ) • 

<«) an optionally substituted cycloalkenyl (e o c 
cycloalkenyl. etc. such as 2 -cyclope„cenyl. 2 -cyc!ohexenyl 
-cyclopentenylaethyl. 2-cyclohexeny^ethyl. etc , 
5, an optionally substituted aralky! ,..„. ' 
(e.g. benzyi. phenethyl. etc.). etc )■ 
U) an optionally substituted acyl <e.g'. c,.. alkanoyl 
acetyl, proplonyl. butyryl. isobutyryl. etc.,. c, 

0 : t 1 c ^; Ulf0nyl "•»■ —esulxonyl. ethanesul^nyl'. etc.,. 
(7) a„ optionally substituted aryl (e.g. phenyl, naphthyl. 

(1 , o»tT Pl ?f ° £ ^ SUbS " tUe "" *»e above- m entioned 

(1) optionally substituted alkyl. < 2) optionally 

substituted cycloalkyi. ( 3) optionally substituted alkenyl 
<«> optionally substituted cycloalkeny! . , 5) optionally' 

m oll?^" 1 ** 1 - ° Pti0 " ally "*«"«- acyl and 
7) optionally substituted aryl „ay have include halogen 

. cvano hT 0hl0 " ne - br0ml " e - l ° di "*' •«■'. nitro. 
Wo. hydroxy group, thiol group. M ino group, carboxyl 
group, an optionally halogenated c... alkyl (eg 
trifluoroaethyl. methyl, ethyl, etc.). an optionally 
halogenated C... alkoxy (e.g. „ethoxy. ethoxy 
trifluoromethoxy. trlfluoroethoxy. etc. , , c,., alkanoyl (e.g 
acetyl, proplonyl. etc.). c... alkyisulfonyl ,e g 
methanesulronyl. ethanesulf onyl . etc.). etc and the 
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number of the substicuents are ^ 

Examples of the substituents in rh. 

s^ Iicuted rhlol 9roup as ;; b £««u, 

« the above-aescxibea subs CltU e„rs in t h! "* ^ 

among others. u °sntuents for r\ and 

<U an optionally substituted alfcyl (e g c ^ 

« -ethyl, ethyl, propyl< , ^ ( ^ C " *W such 

sec-butyl, tert-butyl pentvl * ' 1,obut y i . 

alkyl. etc.); preferab ^ lever (C,..) 

(2) an optionally su bstitureti cycloalJcyl 
cycloaljcyl, etc « w>««yl < c . g . c> . 7 

15 - r «ru- rs: rr 1 - 

substitute cycloalky, is, 7, " PUllu11 ' 

cyano, hydroxy aroun rh- , ne ' etc -). nitro, 

trxfluoron.ethyl, methyl . ethyl ^ 

halogenated c... &1Xoxv , e 0 \ °' °P tio *ally 

r^etCTt; rr alk 

acetyl, propionyl. etc , c „l\ ' uluu >°y 1 <••». 
3. — ,es U lfo„ yl . e^,^"^ <-«■ 

«-« of the subst^ents ate preferly I^oT ^ 
Examples of the substuuents m th . \ 
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substituents for R 1 include an amino group which may have one 
to two substituents selected from the above-described 
substituents in the optionally substituted hydroxy group as 
the substituents for R\ etc. Among others, as the 
5 substituents in the optionally substituted amino group as 
the substituents for R\ 

(1) an optionally substituted alkyl (e.g. C,. l0 alkyl such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, 

10 heptyl, octyl, nonyl, decyl, etc., preferably lower (C x . 5 ) 
alkyl, etc- ) ; 

(2) an optionally substituted cycloalkyl (e.g. Cj- 7 
cycloalkyl, etc. such as cyclopropyl. cyclobutyl, 
cyclopentyl , cyclohexyl , cycloheptyl , etc . ) ; 

15 ( 3 ) an optionally substituted alkenyl (e.g. C 2 . 10 alkenyl such 
as allyl, crotyl, 2-pentenyl. 3~hexenyl, etc., preferably 
lower (C,. ft ) alkenyl, etc.); 

(4) an optionally substituted cycloalkenyl (e.g. C 3 . 7 
cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 

20 2-cyclopentenylmethyl, 2-cyclohexenylmethyl, etc.) ; 

(5) an optionally substituted acyl (e.g. C z ^ alkanoyl (e.g. 
acetyl, propionyl, butyryl, isobutyryl, etc.), C x . 4 
alkylsulf onyl (e.g. methanesulf onyl , ethanesulf onyl , etc. ) , 
etc. ) ; 

25 (6) an optionally substituted aryl (e.g. phenyl, naphthyl, 

etc.); etc. are preferable. 

Examples of the substituents, which each of the 

above-described (1) optionally substituted alkyl, (2) 

optionally substituted cycloalkyl, (3) optionally 
30 substituted alkenyl, (4) optionally substituted 

cycloalkenyl, (5) optionally substituted acyl and (6) 

optionally substituted aryl may have, include halogen (e.g. 

fluorine, chlorine, bromine, iodine, etc), nltro, cyano. 

hydroxy group, thiol group, amino group, carboxyl group, 
35 an optionally halogenated d., alkyl (e.g. trif luoromethyl, 

methyl, ethyl, etc.), an optionally halogenated C 4 -« alkoxy 
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(e.g. methoxy, ethoxy, trif luoromethoxy , trif luoroethoxy , 
ere), C 2 .. alkanoyl (e.g. acetyl, propionyl, etc.). C,-* 
alkylsulf onyl (e.g. methanesulf onyl, ethanesulf onyl, ere. ) , 
etc., and the number of the substltuents are preferably 1 
5 to 3. 

The substltuents in the optionally substituted amino 
group as the substltuents for R 1 may bind to each other to 
form a cyclic amino group (e.g. 5- to 6 -membered cyclic amino, 
etc. such as tetrahydropyrrole, piperazine. piperidme, 

10 morpholine, thiomorpholine, pyrrole, imidazole, etc.). 
Said cyclic amino group may have a substiruenr, and examples 
of the substltuents include halogen (e.g. fluorine, chlorine, 
bromine, iodine, etc.). nitro, cyano, hydroxy group, thiol 
group, amino group, carboxyl group, an optionally 

15 halogenated C A .« alkyl (e.g. trif luoromethyl, methyl, ethyl, 
etc.), an optionally halogenated C 4 -, alkoxy (e.g. methoxy, 
ethoxy, trif luoromethoxy, trif luoroethoxy , etc.). C 2 .. 
alkanoyl (e.g. aceryl, propionyl, etc.), c 4 . ( alkylsulfonyl 
(e.g. methanesulf onyl, ethanesulf onyl, etc. ) , etc. , and the 

20 number of the substltuents are preferably 1 to 3. 

Examples of the optionally substituted acyl as the 
substltuents for R l include a carbonyl group or a sulfonyl 
group binding to 
(1) hydrogen; 

25 (2) an optionally substituted alkyl (e.g. c^ xo alkyl such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert -butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl, decyl, ere, preferably lower (C w ) 
alkyl , etc . ) : 

30 (3) an optionally substituted cycloalkyl (e.g. C 3 o 
cycloalkyl, etc. such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, etc.); 

(4) an optionally subsrlruted alkenyl (e.g. c,. l0 alkenyl such 
as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 

35 lower (C jM J alkenyl, etc.); 

(5) an optionally substituted cycloalkenyl (e.g. C a . 7 
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cycloalkenyl. ere. such as 2-cyclopentenyl, 2-cyclohexenyl 
2-cyclopentenylmethyl. 2-cyclohexenylmethyl etc ) • 
(6) an optionally substitute* 5- to 6-membered monocyclic 
aromatic group (e.g. phenyl, pyridyl. etc.); etc 
5 Examples of the acyl include acetyl, propionyl , butyryl 

xsobutyryl. valeryl. isovaleryl. pivaloyl. hexanoyi ' 
heptanoyl. octanoyl. cyclobutanecarbonyl , 
cyciopentanecarbonyl . cyclohexanecarbonyl 

10 Zll2? Z ™ C * rh0 * Y1 ' Cr ° t0ny1 ' 2 - C * cl *«arbonyl. 
10 benzoyl, nxcotinoyl. methanesulf onyl , ethanesulf onyl etc 

Examples of the substituents, which the above-' 

mentioned (2) optionally substituted al* y i. (3J optionally 

substituted cycloalXyl. (4) optionally substituted alfcenyl 

15 suh/^ 10 ^ 1 " SUt>StitUted c ^-l*enyl and (S) optionally 
15 substituted 5- to 6-membered monocyclic aromatic group may 
have. lnclude halQgen (e g fluorine chlQrine 

iodane. etc.,. nitro. cyano. hydroxy group. thiol ' 
amino group, carboxyl group, an optionally halogenated £ 
alkyl (e.g. trif luoromethyl . methyl, ethyl, etc.) an 

20 optionally halogenated C,. alfcoxy (e.g. rae thoxy. ^ 
trif luoromethoxy. trifluoroethoxy. etc. J . c„. alJcanoyl (e. g 
acetyl, propionyl. etc.). Cl ., alkylsulf onyl (e.g 
methanesulfonyl. ethanesulf onyl . etc.). etc.. and the 
number of the substituents are preferably 1 to 3 

25 Examples of the optionally esterified carboxyl group 

as the substituents for R> include a carbonyloxy group 
binding to 

(1) hydrogen; 

(2) an optionally substituted alxyl (e.g. C ,.. alkyl such 
30 as methyl, ethyl, propyl, isopropyl. butyl, isobutyl 

sec-butyl, tert-butyl. pentyl. isopentyl. neopentyl. hexyi 
heptyl. octyl. nonyl. decyl. etc.. preferably lower ( c,.,' 
alkyl, etc.); 



35 



(3) an optionally substituted cycloalkyl (eg c 
cycloalkyl, etc. such as cyclopropyl, cyclobutyl 
cyclopentyl. cyclohexyl. cycloheptyl. etc ). 
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(4) an optionally substituted alkenyl (e.g. C 3 . l0 alkenyl such 
as allyl, crotyl, 2-pentenyl,3-hexenyl, etc., preferably 
lower (d-) alkenyl. etc.); 

(5) an optionally substituted cycloalkenyl (e.g. c 3 . 7 

5 cycloalkenyl, etc. such as 2-cyclopentenyl, 2-cyclohexenyl, 
2-cyclopentenylmethyl, 2-cyclohexenylmethyl , etc. ) ; 

(6) an optionally substituted aryl (e.g. phenyl, naphthyl, 
etc.); etc., and preferably carboxyl, lower (d-) 
alkoxycarbonyl , aryloxycarbonyl (e.g. methoxycarbonyl, 

10 ethoxycarbonyl , propoxycarbonyl , phenoxycarbonyl , 
naphthoxycarbonyl , etc . ) / etc . 

Examples of the aubstitaents , which the above- 
mentioned (2) optionally substituted alkyl, (3) optionally 
substituted cycloalkyl, (4) optionally substituted alkenyl, 

15 (5) optionally substituted cycloalkenyl and (6) optionally 
substituted aryl may have, include halogen (e,g. fluorine, 
chlorine , bromine , iodine , etc . ) , nitro , cyano , hydroxy 
group, thiol group, amino group, carboxyl group, an 
optionally halogenated d-« alkyl (e.g. triflugromethyl, 

20 methyl, ethyl, etc.), an optionally halogenated C 1M alkoxy 
(e.g. methoxy, ethoxy, trif luoromethoxy , trif luoroethoxy, 
etc.), C a _, alkanoyl (e.g. acetyl, propionyl, etc.), d-« 
alkylsulfonyl (e.g. methanesulf onyl, ethanesulf onyl , etc. ), 
etc., and the number of the substituents are preferably 1 

25 to 3. 

Examples of the aromatic group in the optionally 
substituted aromatic group as the substituents for R 1 include 
5- to 6-membered homocyclic or heterocyclic ring aromatic 
ring, etc. such as phenyl, pyridyl, furyl, thienyl, pyrrolyl, 

30 imidazolyl, pyra2olyl, thiazolyl, oxazolyl, isothiazolyl, 
isoxazolyl, tetrazolyl, pyrazinyl. pyrimidinyl, 
pyridazinyl, trlazolyl, etc. 

Examples of the substituents for these aromatic group 
include halogen (e.g. fluorine, chlorine, bromine, iodine, 

35 etc. ), nitro, cyano, hydroxy group , thiol group, amino group, 
carboxyl group, an optionally halogenated d- alkyl (e.g. 



nPR 03 '00 17: 5' 



Mar-03-00 02:50pm From-AnorMED Inc. 

T-203 P. 21/25 F-309 

WO 99/32100 

PCT/JP98/05708 

19 

trifluoromethyl, methyl, ethyl etc i *n 

trifluoromethoxy. trifluoroethoxy etc ) r 

acetyl. propi on y i. etc , , ^ J^£^<^ 

5 methanesulfonyl. ethanesulfonyl. etc.). etc and the 
number of the substltuents are preferably [' ^ 

The number of the above -mentioned substltuents for »• 
i l- 4 (preferably l- 2) and they may bfi ^ ™ ^» 

io r ~ r 0 ?::r e b position ° n the r - — — : 
- .--^^r^^r present ° n the 5 - 

s-mberea ^ rVre^^^^^ 5 " " 

the. ma y bind to each other zo ta^Tj^^'*™' 
methylene, te Methylene, etc ^ ^7 

<C.) alXylenedioxy (e.g. -0-CH.-0-. -0-CH.-CH O 

• etc.), a : 
etc.), etc. 



etc.) . 



"5 
5- 



25 



30 



35 



" j v».y. -u-CHj-O-. -o- 

a lower (C,..) alkenylene fe q -ch ru ™ 

■ch,ch=ch-ch,.. el, . I l0 3 „ e *; C "" c al ;-; CS! " CH '- CH=CH -- 

-CH=CH-CH=CH-. etc.). etc (..,. 
Preferred «^u, o£ the . sttbscitue „ rs . 

to ring- represented by R 1 My have 

«» optionally halogenated lower (c, ) al*J ,! 
othyi. t-butyl. tri flaoromet byl etc * L m " hy1 ' 
talogenated lower (C, ) alk JI 7 ™ 

chorine e c r° m r hOXy - 6tC -'" "•»• • 

-*» e g. t-pyrrolidinyx, l-p ip era 2l „yi. 1-piperidTnyl 
^■norphouno. 4-thioaorpholino. l-lnida^ly! H ' 
tetrahydropyranyl. etc.,. etc.. and uhe „ R . ^ . 

: : 15 PIef " ably "~» « P« Pos" ion.' 

In the above formula r T >i .. 

lormoia (I'j, examples of the * n 

6-membered aromatic ring- m th( . ■• 

5- to « mftm K '-optionally substituted 

to 6-membered aromatic ring- represented by A include 
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6-membered aromatic hydrocarbon such as benzene, etc.; 5- 
to 6-membered aromatic heterocyclic ring containing 1 to 
3 hetero-atoms consisting of 1 to 2 kinds of hetero-atoms 
selected from oxygen atom, sulfur atom and nitrogen atom 
such as furan, thiophene, pyrrole, imidazole, pyxazole, 
thiazole, oxazole, isothiazole, isoxazole, pyridine, 
pyrazine, pyrimidine, pyrida2ine, triazole. etc.; etc. 
Among others, benzene, furan, thiophene, pyridine 
(preferably. 6-membered ring) etc. are preferable, and in 
particular benzene is preferable . 

Examples of the "substituents" , which the "5- to 
6-membeared aromatic ring" in rhe "optionally substituted 
5» to 6-membered aromatic ring" represented by A may have, 
are similar to the "substituents" which the "5- to 6-membered 
ring" in the "optionally substituted 5- to 6-membered ring" 
represented by R 1 may have. The number of said substituents 
for the ring A is 1-4 (preferably 1-2) . and they may be same 
or different and present at any possible position (e.g. the 
position of the group X and the other positions) on the ring 
represented by A. 

In the above formula (I 9 ), a group of the formula: 



binds to adjacent groups in the following manner: 



In the above formula (I 1 ), examples of the "5- to 
7-membered ring" in the "optionally substituted 5- to 
7-membered ring" represented by E include a 5- to 7-membered 
ring group of the formula: 




represented by W 



or 




or 
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B 



25 



30 




which may have a substituent at any possible 
position, etc. 

in the above formula, the divalent group represented 
by Y may be any divalent group as far as the ring B forms 
5 an optionally substituted 5- to 7-membered ring, and 
preferred examples of the divalent groups include 
(1) -(CH^-o-fCH,).,- (a, and a, are same or different and 
0. 1 or 2. provided that the sum of a, and a, is 2 or less ) 
-0-(CH=CH)-. -(CH=CH)-0-; 
10 (2) -(CH J ). 1 -S-(CH,, 0J - ( b; and b, are same or different and 
0. 1 or 2. provided that the sum of b, and b s is 2 or less) 
-S-(CH=CH)-. -(CH=CH)-S-; 

(3) -(C&hj- (d. is 1. 2 or 3). -CH^fCt^CH)- 
-(CH-CIO-CHi-. -CH-CH-; 
15 (4) -(CH l)o .-NH-(CH l ). l - ( ei and e, are same or different and 
0, 1 or 2, provided that the sum of e. and e a is 2 or less) 
-NH-(CH-CH)-, -(CH-CH)-NH-, - (CH,)..- (N=CH) - (CH,).,- , 
-(OM^-fC^-tCH,).*- (one of e, and e, is 0, and the other 
is 1). -(CH l )„-(N«N)-(CH 1 )«- (one of e, and e, is 0. and the 
20 other is 1); etc. More preferred examples of the divalent 
groups include -0-, -O-CH,-, -O-CH.-CH,- . -0-CH=CH-. -S- 
-S-CH,-. -S-Cft-CH,-. -S-CH=CH-. -CH,-. -(CH,),-. -(CH,),-,' 
-CH=CH- , -CH=CH-CH,-. -CH,-CH=CH- , -NH- , -N=CH-, -CH=N-. 
-N=N- (in which each of the above formulas represent that 
it binds to the ring A through its left chemical bond) , etc. 

The divalent group may have a substituent . Examples 
of the substituent include those for the "5- to 6-membered 
ring- in the "optionally substituted 5- to 6-membered ring" 
represented by R l and an oxo group, etc. Among others, a 
lower (C,. s ) alkyl (e.g. methyl, ethyl, propyl, etc.). a 
phenyl group, an oxo group, a hydroxy group, etc. are 
preferable. Inaddition, the divalent group may be -O-C(O)- 
(in which each of the above formulas represent that it binds 
to the ring A through its left chemical bond), etc. 
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The number of the substituents are preferably i to 4 
(preferably. l- 2 >. and they may be same or different and 
bxnd to the divalent group at any possible position 

As the divalent group represented by y. a group of tne 
5 formula: . Y ._ (CHl) .. (y . is _ s _ , _ 0 _, Qr ' ^ 

xs an integer of 0-2). -CH=CH-. -N=CH- , -(CH^-y.. (Y . is 
-S-^ -0-. -NH- or -CH,-. and m is an integer of 0-2) 
-CH=N- (in which each of the above formulas represent 'that 
it binds to the ring A through its left chemical bond] etc 
10 is preferable. Among others, a group of the formula- 

-Y -(CH l)a - (y . is _ s _. _ 0 _, -NH- or -CH;-, and m Is an integer 
o*o-2,. -ch-CH- . -H.CH- (in which each of the above formulas 
represent that it binds to the ring a through its left 
chemical bond), etc. is preferable, m particular y is 
15 preferably a group of the formula: -Y'-fCH,),- ( y. is s 
-0-. -NH- or -CH,- (preferably -S-. -o- or -CH,-, more ' 
pre f erab Iy - 0 - or -CH,-,) in which the formula binds to the 
ring A through its left chemical bond, etc.; and the ring 

20 " PrCferably d 7 ~ ™ be " d As the divalent group 

20 represented by y. a group of the formula: -(CH,),- -<CH ) 

or -o-(ch,j,- is preferable. ' h ~ 

Examples of the "substituents". which the "5- to 

7-membered ring" in the "optionally substituted 5- to 

25 foTthe 6 ^ Tl rePreS6nte ' ^ B haVe « 

for the 5- to 6-membered ring- m the "optionally 

substituted 5- to 6-membered ring- represented by R l and an 

oxo group, etc. The number of the substituents are 

preferably 1 to 4 (preferably. i- 2 ). and t hey may be S ame 

Inagroup of the formula: 

A a 

repres , by w a ^ ^ ^ ^ 
preferably unsubstituted. 
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In the above formula (I'), examples of the divalent 
group represented by Z include an optionally substituted 
divalent group whose straight chain is constituted by 1 to 
4 carbon atoms (e.g. c,.. alkylene, Cj „ alkenylene etc 
5 preferably C,., alkylene. more preferably methylene) . etc' 
The group Z may be bound to any possible position of the 
benzene ring, and preferably to para position of the benzene 
ring. 

The divalent group represented by Z may be any divalent 
group whose straight chain is constituted by 1 to 4 atoms 
and exemplified by an aljcylene chain of the formula: 
-(CH 2 ) fcJ - (k> xs an integer of i- 4J . an alkenylene chain of 
the formula: -(CHJ ks -(CH-CH)-(CH l)jt3 - (fc and K are Same Qr 
different and 0. 1 or 2. provided that the sum of k- and k 
15 is 2 or less), etc. 



10 



20 



25 



30 



35 



Examples of the substituent for the divalent group 
represented by 2 include any one which is capable of binding 
to the straight chain of the divalent group, and preferably 
C M lower alkyl (e.g. methyl, ethyl, propyl, isopropyl 
butyl, isobutyl. sec-butyl, tert-butyl, pentyl. isopentyl 
neopentyl. hexyl. etc.,. lower (C,.,) cycloalkyl (e.g. 
cyclopropyl. cyclobutyl. cyclopentyl. cyclohexyl 
cycloheptyl. etc.). an optionally esterified phosphono 
group, an optionally esterified carboxyl group, hydroxy 
group, oxo. etc., and more preferably c 4 ., lower alkyl 
(preferably C a .> alkyl), hydroxy group, oxo, etc. 

Examples of the optionally esterified phosphono group 
include a group of the formula.- P(O) (Or') (OR') wherein R 1 and 
R' are independently hydrogen, a C,., alkyl group or a C, 
cycloalkyl group, and R 7 and R" may bind to each other to 
form a 5- to 7-membered ring. 

In the above formula, examples of the c,., alkyl group 
represented by r' and R° include methyl, ethyl, propyl 
isopropyl. butyl, isobutyl. sec-butyl, tert-butyl. pentyl 
isopentyl, neopentyl, hexyl, etc. . and examples of the C, 7 
cycloalJcyl include cyclopropyl, cyclobutyl. cyclopentyl 
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